INTRODUCTION
============

Esophageal cancer is one of the most common and life-threating malignancies, and its incidence is rapidly increasing \[[@b1-ce-2018-176]\]. Poor esophageal cancer prognosis can be attributed to the easy spreading of cancer cells owing to the thin adventitial layer of the esophagus and to the well-developed lymph node chains around the esophagus. Therefore, the surgical curative rate of esophageal cancer is low. Additionally, approximately 40% of esophageal cancer patients experience surgical complications after undergoing esophagectomy and their quality of life may be severely compromised after surgery. Therefore, attempts have been made to develop a multi-disciplinary approach for esophageal cancer treatments \[[@b2-ce-2018-176]\]. Endoscopic resection can be used to treat early esophageal cancer (EEC) limited to the mucosa that is not complicated by lymph node metastasis (LNM). However, there are currently no well-established therapies for patients at risk for LNM, which is confirmed by the final pathologic diagnosis after endoscopic resection \[[@b3-ce-2018-176]\]. Although an esophagectomy can be an additional treatment option for these patients, it is accompanied by a high postoperative complication rate in elderly patients. Thus, ongoing researches have focused on concurrent chemoradiotherapy (CCRT) as a potential alternative therapy for those patients. In recently reported studies, CCRT outcomes were comparable with surgical outcomes \[[@b4-ce-2018-176],[@b5-ce-2018-176]\]. Here, we report our experiences in performing esophageal endoscopic submucosal dissections (ESDs) followed by adjuvant CCRT in EEC patients with a high risk of LNM.

CASE REPORT
===========

We conducted a retrospective review of the database in the Digestive Disease Center of Bundang CHA Hospital (Seongnam, Korea) and identified 28 patients who were diagnosed with EEC and consequently underwent ESD between May 2006 and January 2014. The ESD was performed according to the standard procedure of the Hospital ([Fig. 1](#f1-ce-2018-176){ref-type="fig"}). The specimens were fixed with formalin, cut into 2-mm thick sections, and stained with hematoxylin and eosin. All sliced tissue sections were immunohistochemically stained. The specimens of four patients were positive for lympho-vascular invasion, while the final pathological findings of the ESD specimens of two other patients revealed submucosal invasion. Based on the final pathological report, we recommended esophagectomy for these patients. However, all of them refused to undergo surgery despite having a high risk of LNM. Hence, instead of surgery, these patients received CCRT, which included highdose radiotherapy (60 Gy) combined with 1,000 mg/m^2^ cisplatin and 1,000 mg/m^2^ 5-fluorouracil (5-FU). Informed consent was obtained from all six patients before performing CCRT. The patients visited the clinic every six months. Laboratory tests, esophagogastroduodenoscopy, and chest computed tomography were performed at each visit. The clinical outcomes of endoscopic resection and the subsequent long-term outcomes, including adverse events, local recurrences, and metachronous recurrences, along with the overall survival and disease-free survival rates, were investigated.

The characteristics and comorbidities of all six patients (5 males, 1 female) are presented in [Tables 1](#t1-ce-2018-176){ref-type="table"} and [2](#t2-ce-2018-176){ref-type="table"}. The mean age of our patients was 61.5 years. The final pathological type of EEC was squamous cell carcinoma in all patients. The mean size of the pathological specimen was 30.3×18.5 mm, and the mean tumor-free lateral margin length was 3.2 mm. During the procedure, perforation occurred in only one patient and was simply treated using a hemoclip. The other patients did not exhibit any major complications. Regarding the pathological lesion depth, EEC was limited to the lamina propria (M2) in two patients and to the muscularis mucosa (M3) in two other patients. Even though four of our patients had cancer limited to the mucosal layer, they were positive for lymphovascular invasion. In the remaining two patients, EEC invaded the upper region of the submucosa at depths of 150 μm, in the remaining two patients, EEC invaded the upper region of the submucosa at depths of 150 μm (SM1) and 450 μm (SM3). We were able to achieve a clear resection margin, even in the two patients who had submucosal invasion ([Fig. 2](#f2-ce-2018-176){ref-type="fig"}). All patients were treated with adjuvant CCRT with no complications reported during treatment.

The median follow-up period was 63 (range, 29--124) months. During that period, local recurrence was not reported in any of our patients; however, metachronous cancer was detected in two patients after 3 and 7 years, respectively. One patient underwent esophagectomy with gastric reconstruction; the other patient received ESD followed by photodynamic therapy to prevent recurrence as pathological findings of his ESD specimen indicated positive lateral margins. Unfortunately, during the follow-up period, two of our patients showed esophageal stricture as a complication arising after CCRT; we performed balloon dilation to treat this complication.

DISCUSSION
==========

The outcomes of endoscopic resection of EEC are comparable to those of surgical treatment, with low complication rates and a good quality of life \[[@b6-ce-2018-176]\]. In a recently conducted single-center study, ESD was reported to be an effective treatment for superficial esophageal neoplasm (EEC and dysplasia) \[[@b7-ce-2018-176]\]. However, a standard therapy has not yet been established for patients with a high risk of LNM, which is usually confirmed through the final pathological findings of the ESD specimens. Previous studies comparing surgical resection with CCRT reported that the 2-year survival rate for the surgical group was 40%--65%, and 35%--85% for the CCRT group without any statistically significant differences \[[@b5-ce-2018-176],[@b6-ce-2018-176]\]. An esophagectomy was reportedly associated with a hospital stay of 10--12 days, a postoperative complication rate of 40%, and a 5% mortality rate \[[@b8-ce-2018-176]\]. These results suggest that CCRT could be more beneficial than surgery in elderly patients who have a higher risk of complications after an esophagectomy. In our case series comprising six patients, there were no local recurrences after CCRT despite two of the patients having metachronous EEC. However, a limitation of this case series was its small sample size. Although Kawaguchi et al. also reported that ESD followed by CCRT had high efficacy and a strong safety profile for superficial esophageal cancer at M3 or T1, a limitation of their study was that only the CCRT and ESD-CCRT groups were compared \[[@b9-ce-2018-176]\]. Despite these limitations, the findings of our study and the study conducted by Kawaguchi et al. suggest that ESD followed by CCRT is a good option for patients with a high risk of lymphatic invasion or resection margin positivity, as determined in the final pathological diagnosis \[[@b9-ce-2018-176]\]. Further prospective studies must be conducted to report the effectiveness of CCRT after endoscopic treatment.
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![(A) A flat elevated mucosal lesion, 2.5--3.0 cm in size and located 20--23 cm from the upper incisor, was detected during an esophagogastroduodenoscopy; (B) Magnification endoscopy revealed dilatation and irregular caliber changes of the intrapapillary capillary loop (IPCL-V1); (C) ESD was performed based on the biopsy results that suggested the presence of squamous cell carcinoma; (D) The specimen was 22×13 mm in size.](ce-2018-176f1){#f1-ce-2018-176}

![Cancer-invaded submucosal layer of Patients 2 and 5 are shown in panels (A) and (B), respectively.](ce-2018-176f2){#f2-ce-2018-176}

###### 

Six Cases of Concurrent Chemoradiotherapy after ESD for the Treatment of Superficial Esophageal Cancer

  No.   Date of diagnosis   Age/Sex   Location of tumor (from U.I)   Pre-ESD diagnosis   ESD results   Progress                                                   
  ----- ------------------- --------- ------------------------------ ------------------- ------------- ---------- ------------ ------ ---------- ---------- ----- ----
  1     2006-09             58/M      20 cm                          SqCC, MD            SqCC, MD      22×13      M3           Free   Positive   Negative   124   No
  2     2010-07             61/M      25 cm                          SqCC, WD            SqCC, WD      27×23      SM3;450 μm   Free   Negative   Negative   66    No
  3     2010-10             69/F      32 cm                          SqCC, WD            SqCC, WD      25×18      M2           Free   Positive   Negative   75    No
  4     2012-01             55/M      32 cm                          SqCC, WD            SqCC, WD      22×41      M2           Free   Positive   Negative   60    No
  5     2014-01             65/M      28 cm                          SqCC, MD            SqCC, MD      42×22      SM1;150 μm   Free   Positive   Negative   30    No
  6     2014-07             67/M      32 cm                          SqCC, MD            SqCC, MD      25×13      M3           Free   Positive   Negative   29    No

ESD, endoscopic submucosal dissection; M, mucosa; MD, moderately-differentiated; SM, submucosa; SqCC, squamous cell carcinoma; U.I, upper incisor; WD, well-differentiated.

###### 

Patient Comorbidities

  Patient no.   Date of diagnosis   Age/Diagnosis   
  ------------- ------------------- --------------- ---------------------------------------------------------------------------
  1             2006-09             58/M            Duodenal ulcer
  2             2010-07             61/M            Hypertension, chronic kidney disease
  3             2010-10             69/F            Early gastric cancer, laryngeal cancer, hypertension, cerebral infarction
  4             2012-01             55/M            Diabetes
  5             2014-01             65/M            Hypertension, benign prostate hypertrophy
  6             2014-07             67/M            None
